Proceedings of the Royal Society of Medicine 10 prognosis and treatment are the prime considerations. The hopeless chronic neurotics are "by-passed", boarded and sent out of hospital as rapidly as possible. In the remaining worth-while cases, all are given individual psychological treatment in some degree.
When indicated they are sent to the "treatment" ward for continuous narcosis or modified insulin therapy. On the training and rehabilitation ward the man is handled more as a soldier than as a patient and is kept busy on a planned programme emnbodying physical training, sports, discussion groups, training films, handicrafts and constructive work such as farming and landscaping. This emphasis on therapy, full activity and rapid disposal of hopeless cases has certainly been facilitated by the segregation of neuroses in a unit. The medical officers attached to this unit have a concentrated experience with neuroses through the rapid turnover of patients and the frequent conferences.
The plan followed in training of posted medical officers is one of rotation throughout the three different units so that equal experience is gained with all aspects of neuropsychiatry. We now have a well-trained psychologist on the hospital staff. There is wide scope for psychological assistance in various aspects of the hospital work.
The experience of the hospital has been that neurology, psychiatry and neurosurgery blend smoothly as different closely allied components of the one broad field of medical practice. The advantages of a co-operative handling of diseases of these various types in one hospital have been apparent from the viewpoints of diagnostic facilities, treatment, post-graduate training and of clinical investigation. The liaison has helped to break dcwAn artificial barriers between neurology and psychiatry.
There would be a loss of interest, economy and teaching facilities if these units of neuroses, neurological diseases and psychoses were in separate hospitals. Each of the units and the allied department of neurosurgery have many problems in cominon.
The expansion of neuropsychiatric services in the Canadian Army Overseas in response to needs and requests, rather than to a preconceived plan, suggests that the trend may be indicative of future developments. The military expansion has been in the two directions towards sociology and towards clinical medicine, which is comparable to public health and clinical practice in general medicine. This review of our hospital experience pertains only indirectly to the broader sociological aspects. Certainly neuropsychiatry has been called upon to play a far larger part in selection of recruits, allocation of personnel and selection of officer candidates than was originally anticipated. In our hospital work we have been in more direct contact with the general physicians and have been impressed by their greatly increased interest in the psychiatric aspects of illness.
The lamentable inadequacies of teaching of so-called "functional" illnesses to medical students has become much more evident during this war and will undoubtedly be remedied afterwards. Teaching hospitals are already planning improvements including the reorganization of departments of neuropsychiatry in their medical wings.
The opinions expressed are those of the author and are not intended as any authoritative expression of policy of the R.C.A.M.C. The organization and clinical work of the hospital division have been shared by so many that full acknowledgments here are impracticable. Colonel Colin K. Russel was largely responsible for the original formation of No 'IHIS clinical report is based on two cases of staphylococcus infection involving the epidural space in the dorsal spine. In each case the patient developed a severe though incomplete paraplegia about six years after the original infection. At laminectomy the epidural fat was found to be replaced by dense tough scar tissue which occupied the dorsal half to two-thirds of the spinal canal. Case I.-Girl, aged 6. Admitted to the Hospital for Sick Children, Toronto, in 1934, with high fever and somewhat stiff neck. Cerebrospinal fluid was normal. Pus was found in her urine and a diagnosis of pyelitis was made. A day or so later Staphylococcus aureus was grown in a blood culture. A second lumbar puncture a few days later estab-lished a dli-gnosis of staphylococcal meningitis. She was treated with staphylococcus antitoxin intrathecally and intramuscularly and eventually recovered from the meningitis. About a month after the onset of her illness, a swelling deep in the back of the neck pointed and drained. X-ray then revealed that the original lesion was haematogenous osteomyelitis of the lamina and pedicle of the 5th cervical vertebra. When her general condition had greatly improved at about three months from the onset of the illness the cervical spine was exposed through the mid-line and sequestra and granulation tissue were excised. The wound failed to heal but after a further exploration with the removal of some living bone and more granulation tissue the wound eventually healed and the patient remained well.
She returned to the out-patient department about one and a half years after the onset of the infection with a discharging sinus to the right of the 7th and 8th dorsal spines. X-rays of the spine and neurological examination were negative. The sinus healed and discharged intermittently at about two to three month intervals until 1938, when it Was explored. The neurological examination was negative. About 11 in. of the 7th rib was. removed close to the spinal column. A pocket of granulation, tissue lying against the sides of the vertebral bodies was cleaned out and packed. No sinus or track of granulations could be located passing into the spinal canal. After another six months of intermittent discharge, this sinus finally closed and has since remained healed.
In 1941, about six years after the start of her troubles, she began to complain of difficulty in walking and stiffness of her legs. She was examined on several occasions by Dr. W. A. Hawke and me. She had a paraplegia of increasing severity' with extensor plantar responses, spastic legs with increased tendon reflexes, diminished position and vibration sense and finally a definite diminution of all forms of sensation below the 6th dorsal dermatome in fro'nt. She had only slight intermittent pain around the chest.
There was an incomplete spinal block and an increase in protein in the spinal fluid. She had some difficulty with urination but did not have to be catheterized.
A laminectomy was performed from D.4 to D.9 inclusive. We found that the spinal canal was filled with dense tough scar tissue which was cut into carefully for the full length and width of the exposure. When the depth of the incision in the scar seemed to be two-thirds of the depth of the spinal canal, I abandoned the operation without having identified the dura mater. Recovery was complete. In March 1942 there, was no trace of sensory disturbance. She had a normal gait and flexor plantar responses.
Case II.-Female, aged 20. Early in 1937 she was admitted St. Bartholomew's Hospital where she was under the care of Mr. J. E. A. Roberts for several months. She had a staphylococcal empyema and a bronchopleural fistula. On her discharge it was stated that the primary focus of the infection seemed to be in the spine.
In 1940 she had some pain in both sides of her chest coming around under the breasts.
She went to St. Mary's Hospital, Portsmouth, where X-rays of her spine and chest showed nothing abnormal. On August 10, 1943, she gave birth to her first child. Six days later on coming out of her Anderson shelter after an air raid she found that both legs dragged and were weak. She was referred to the .Basingstoke Neurological and Plastic Surgery Hospital on September 8 by Doctor J. C. Prestwich and by Surgeon Rear-Admiral Rowlands. She could adduct and flex each thigh a little but it was done slowly and with great effort. She could also invert and plantar flex the right foot slightly. The tendon reflexes were very brisk. The plantar responses were extensor. There was diminution of touch and loss of vibration, position and pain, heat and cold below the 7th dorsal dermatome in front. She had some slight intermittent pain in both sides of her chest. There was some difficulty in starting urination and she was constipated. Lumbar puncture revealed a complete block of the spinal canal on jugular compression but the spinal fluid protein was only 30 mg. There were two lymphocytes in the spinal fluid. One half cubic centimetre of lipiodol placed in the cisterna magna was arrested first at D.4 then at D.6.
A diagnosis of extradural scar was made. There was n-o leucocytosis or fever but we thought an abscess might have formed recently in the extradural space.
On September 10, 1943, the spinal canal was opened from the 4th to the 9th laminae inclusive. Part of the 3rd spine and part of the 10th lamina were also removed. The pathological condition was exactly the same as in Case I except that, at the upper and lower end of the exposure, the scar was seen to thin out on to normal-looking dura. The scar tissue was incised and was then partly torn and partly cut out of the spinal canal in long strips. At one point a small pocket of granulation tissue with a bead of pus in the centre was found and excised. Scar tissue was not totally removed from the; sides of the spinal canal dorsal to the roots and there were a few strips and tags of scar tissue left on the dorsal surface of the dura mater. The operation was much more thorough and satisfactory than in Case I, however. Before the wound was closed the dura had a normal "feel" throughout the whole exposure when it was palpated with a forceps or with the finger. A small drain was left in for three days. The wound healed without incident.
Twenty-four hours after operation she could move both feet with considerable freedom and she had some return of pain, heat and cold sensation. She gradually recovered until on March 18, 1944, she had the full use of her legs and was doing all her own housework.
The plantar reflexes were flexor.
It is necessary to study the acute phase of this infection in order to get some light on the peculiar pathological picture which has just been described.
I have operated on only three cases of acute staphylococcal infection of the epidural space. Two were operated on for paraplegia and the third, an infant, was operated on Proceedings of the Royal Socidy of Medicine 12 because thick pus was obtained at lumbar puncture although there. was no paralysis.
Here the whole spinal epidural space was filled with pus. In the other two cases, in addition to an epidural abscess which caused the paraplegia, there was a fairly extensive fibrino-purulent exudate in the epidural space. The infection seems to have been bloodborne to the epidural fat in each of these three cases. Wilensky (1934) gives the following description of an autopsy on a 46-year-old man who died fifteen days after the onset of a staphylococcal osteomyelitis of the 8th dorsal vertebra. The patient had had slight meningeal signs but there was no paralysis. "The spinal canal contained a large collection of stringy yellowish pus infiltrating between the dura and the vertebral column from the level of the 8th dorsal vertebra to the level of the first lumbar. The purulent process communicated through the left 8th vertebral foramen with an abscess cavity in the left costo-vertebral angle."
In Case I there was probably a purulent or fibrino-purulent exudate in most of the epidural space of the thoracic part of the spinal canal at the time she developed meningitis. This region of suppuration was never properly drained but it did gain exit from the spinal canal into the thorax and the back, probably through a lateral foramen.
In Case II the infection either entered into or escaped from the spinal canal by a similar route. The epidural suppuration again never drained properly but remained in situ for years without causing neurological symptoms.
In both cases the exudate became changed into granulation tissue and later it was gradually transformed into dense scar tissue composed of collagen fibres. The wall of the tiny abscess found in Case II was composed of lymphocytes and plasma cells. From the abscess itself no organism was grown. In Case II parturition played a part in precipitating the symptoms but in each case the proliferation and contraction of scar tissue was the primary cause of the paraplegia. This dense tough scar tissue composed of collagen fibres and few inflammatory cells is familiar to any surgeon who has operated on cases of chronic osteomyelitis. It forms the walls of sinuses and often partly fills cavities in bone. It seems to tear or strip fairly readily. Dandy (1926) described inflammatory tumours in the spinal epidural space. Watts and Mixter (1931) reported several cases of spinal epidural granuloma. In none of these cases did the origin of the infection seem to be more remote than two years. In a few of the cases, scar tissue was present in considerable amounts but granulation tissue composed of lymphocytes, plasma cells, polymorphonuclear cells and giant cells was the most abundant material in the formation of -the tumours.
SUMMARY
Two cases are reported in which paraplegia developed about six years after a staphylococcal infection involving the spine. In each case it is probable that the spinal epidural space was the seat of a suppurative inflammation early in the coursc of the illness. This inflammation presumably passed through the stage of granulation tissue till it became scar tissue and finally caused the paraplegia.
In an incomplete review of the literature on this subject paraplegia occurred in all the cases in less. than two years from the time of the -original infection. Granuloma rather than scar tissue was the predominant pathological finding.
